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43 : ffliB££ #^nnjf 

44 : itfeH. #^*H^ 

<15> . £L «VE^1 2)5. 7l#ofl ^tr 7 jAS, ^-*] ^l^Jl^^-SCdelay locked loop, 

DLLH1 3°H, *HI*l*r #^^7H1 

ul 9XSLv\, oH^(error) ®°] ^ m}^ ^*)v§- ^*1H *\&s\7}5L &r%. 

oibJs]^ A>-g-^ nfl 2}tr *1?J: *1<£U#^ iff- (clock skew)H 

3^1, °ism *m ^ 

§>7l DLL°1 ^>-g-S]JL $X^r. 

<i7> ^ cfloiE-lsq- <q-sf #^ a>o]^ ^a]^ tACe^-JL fM=r. ^, dH^V #^£le]5}-:n. 

^ ^M^V Al^V* ^^W. 

<18> DLL^ 7l^ofl A>-g-5]ol ^ uI^-f-H (PLL)«*fl «l«fl ^(noise)^ 

^ £H DDR SDRAM (Double Data Rate Synchronous DRAM)* wl-^-tr ^-71^ *\]2. 

ejoflA-j ^ A]~g-£|jL zl fi^E 31*1^ *|H DLLCregister controlled DLL)°1 7> 

<i9> 5. l£ ^Hfl7l#^l uJ-€- DDR SDRAM ^ 31*1^1 DLL^ £f°H ^K^fi tr*?! 

5j- ^-7fl-i^ ^g-ji *fl 10-2003-0002130 Jl 
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s. i* , 2-1-^- mm/cik)^ °^n^s. «h ^ #^( c ik)^ oh*h 

^71^ ifl^- #^(fall_clk)* ^*}7l ^tb *fll #3 ^3^(11)^, £|Jf #^(clk)# 
3. §H sq^- #e}(clk)S] eKI^ ofl^ofl §. 7 ]€ ifl^ #^ (rise_clk)^g- ^*>7l W A2 # 
e} ^(12)2}-, jq-?- #^(clk)2l eJ-o^ 6\]*}c$ vfl^- #&|(rise_clk)# 1/nCn^r <#2l 

-f-^3-°S n=8)3L *1<3 S.^^ #^(dly_in) ^ 7]^ #^(ref)^§- #3 

«.-7 1(13 )^ > <q«. §^( c i k )o^ ^ ofl*H ^-71^ vflJf #^(fall_clk)-§: <^il 
S, f>\±r afll eh<=Q( 14)^, S>l^f #^(clk)2l efol^ oflxHl ^7l^ tfl^- #^(rise_clk)^§- 

o g^J3-5. *>±r A2 *1<£ ^91(15)^, #^(dly_in)* °^i>-5- *}^r m *1 <2 

^■91(16)^-, Al, ^12 ^13 ^1^2}°J(14, 15, 16)21 *l<£^-g- 4^^>7l ^^V 4=)SH 31*1^ 
(17)21-, aU *1<£ e)-<y(l4)2l #^(ifclk)^- DLL #^ (fclk_dl 1 )# ^*>7l 4 

1 DLL — 2}- 0 l *H (20)2(-, A}2 ^91 (15)21 #^(irclk)^r ^-g^M DLL (rclk.dl 1 )^ *5 

^*>7l 21*1 ^12 DLL ^el-olwl (21)21-, ^13 *1<£ 51-^1(16)21 ^^^.5. «H #^o] ^ 

^-^^ 7l^i^- ^€ *1<£ £^(22)^1-, *1<£ S.^I(22)2l #^ 

(fbclk)-4 7l§ #^(ref)2l ifltf-g- WlJil§>7l 2^ 21A C V ti lJl77l(19)2l-, ifltf *1 S71 ( 19)51^ 

XH^lJL(ctrlH -§-^H 41HH ell (17)21 4=]HB u o v ^ ^l^^l 21*1 41 H 
H *IH^Jl(SR, SL)# #^*Rr ^H7l(18)# 

o_^ t 41 ^ Hj3S|(ll)fe #^( c lk)2l ^1^11- ^o> ^7l^ ifl^f #^ 

(fall.clk)^: ^-^Al^lJl, XI 2 #^ t^sl (12)^r 21-?- #^(clk)2l sH^i ^-f- 
Ss)(rise_clk)-g- IMW^H}. ^M(13)^ 2l«- #^(clk)2l 5^1^ ofl^ofl f 7 l^ vfl 

#£|(rise_clk)-a- 1/n ^r^H 21-?- #a](clk)4 n*I*fl ^7l5l^ 
(ref, dly_in)-i: ^r^. 7l^ #^(ref) ^ #^(dly_in)^r 2.^- 2^ 
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(clk)^ b±o]Q ofl^ofl ^ 7 }Q iflJf #^(rise_clk)^- ^l^ol7l nfl&^l 9)* ^ 

(clk)^ ^7l(tCK)^^ ^ ^ 7>^lcf. ZLBlJl, 7l§ #^(ref)^ *1<£ £^E^ #e} 
(dly_in)£r aVtfl <^ o v.g. ^--^ 

<22> *l<S #^(dly_in)£r *l<S 5L^t]( 10)9) ^13 *l<?i ^^1(16)^1 # 

£| *l<3i7} *}M-^ °1 #^^t 2-^(22)1- 7]x]t£*\ *1<£sH 

5q^.^#^(fbclk)^-S. 3]£L^#^(fbclk)^ *U3*l<£eKUl6)£l #^#3 

34 til57§>c^ 5.^(22)2) Al^> *}<£^ ^Olcf. 

<23> <j\# tilH7l(19)^ 71^ #^(ref)2] d\]x)$H. 5q = «fl#^(fbclk)^ h}-°1^ 

ofl^l- tilH^M ^H^lJUctrO-I- t^H-B ^1^71(18)^ ^H^l^(ctrl)°H -g-^V^ 

efl^liEi(l7)^ «o v ^=* *1H*}71 W 4=1 ^H^IJUSR, SL)« #3^i=K 4=1 

^xj^dy)^ ^H^IJUSR, SLH1 -§-#*H ^U, ^12 ^ *ll3 *1<3 5HK14, 15, 

16)2} *1<2*?M: ^tb^. °H, SRCshift right)°l ^S}^ efl*l^-& Sl^SlS. o)^-X\^} 
JL, SLCshift left)7> <$ns)# eiH^-fr ol^l^i}. o^, ^<g^o] *flo^ 3]<= 

^#^(fbclk)4 7l^ #*](ref)-g- «1 S^fl q-7>^^ ^ #^o] 2^0} t\ ( j inter)* 7^1^ 
£*H1 locking)^ ^^Tll $\5L, olnfl DLL #^(fclk_dll, rclk_dll)-£- *)U ^ 

^12 DLL JEL^l^O, 21)S ^ #^£)^r ^ #^(clk)4 #7fl . 

<24> ^-7l<4 ££r ^JI^^-H^H 3^151171(19)^ 21^- #^( c lk)2l ofl *1 

ofl ^. 7 m ^ #^(rise_clk)-i: <^#^3- A}-g-S>*l #^^71(13)^1 2)^ 

AV-g-*Vcf. oj^ ^1^-til JH 71(19 )oflA-l ti]57*>^r #2J o.S^l(#^ol -&^r€ 

31^ WlH^c-il i£Sl^ #<y ^ flfe °1^°1 01 7l nfl^olcf. i£*V, nfla.sl 

o) jg.*)- ^ £ 7} Ji^sj-^o]} nq-e^-, ^^£l^ 2l-^#sj£l ^4^7} ^o>$ o.cl t o] ji^sj-* 
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°l-g-*H S.M^^5}7l 3l*lH^ ^^1^7 71(19)^1 D) *fl<HS*M ^7\^d\ 

°\ *\7\ m^i ^€ ^-g-w. 

<25> je 2^ #2fl7l^<Hl 4€- 1/8 W^&^7}$ SlS£olc}. 

< 26 > £ 21- , ^Sfl7l^^l 4^ 1/8 -t^^M^r °J^#^(clk)Sl ^ol^ofl^Hl ^ 

7l€ ^^(rise.clk)^- 0 J^S *H 1/2^#^(A)^ ^1^^(200)4, 
^1^^(200)^1 *H 1/4^#^(B)* >S^*>7] ^12^^(201) 

4, ^12^^^(201)51 <y^a.3. *M l/8^#^(ref)^ *3>S*M fl^ ^3^^- 

(202)1- 

<27> oi7l>H, ^ ^-^^(200, 201, 202)£ 3S± 711-= ^S.2fl*l* T-#^#1-°.S 

^^H, *fl3£-^#( 202)^3. #§m l/8^#^^r 7l^#^ (ref )^-S. A>-g-*K2, o)f 

°lwlBl(INV)S «V^a1^ S.ME^#^(dly_in)-2.S A>-g-*>oL ^cf. 

<28> £. 3^- £2^1 slS.^1 -g-^- ^Salt}. 

<29> £ 3* %^2:<5H , ^11^^(200)^: tCK^7ll- 7fl2#^ ^ ( 12)^1 

rise_clkl- 2*tCK^l ^7]* ^ #^a1J: 'A'* #1:<H *fl2£-^(201) 

^ ^11^-^^(200)51 ' A'l- ^^5. «M, 1/2^-^=1 #^^lS'B'l- -M^t}-. 

-t^Ji. 'B'^ ^7121 <y^#^ rise.clkl- 7]&°.3. iL^ , 4*tCK5l ^7l» 4^7} 
D >cf tb^i^ tCK^sl s.^- ^cf. ^13^^^(202)^ 7112^-^(201)51 'B' 

» °J ^ *}<=<1, 1/2^-^^ 'reft ^ ^ltl^. #^^1^ 'ref -g-^715} 9J ^ 

#3 rise_clkl- 7l^S SL#, 8*tCK5l ^7ll- ^-o.^ 8^71 *V«i^ tCK^^l S.^- ell 

19-7 



10^)30051428 #^ ^7> : 2003/10/30 

^ *3 , ^ £^41 i4€- tAC# ^Jft ^ ^tlr, tAC* 33-2.3. ^ 

^ Sife 7l^#^(ref) g #3(dly_in)* ^ 



<32> M. a c V 7 1^ ^ ^ 7l ^o| ^.^-fr *i\%*}7} S]*}^ %SLS., ^J, ^ 

£ ^ -g-^^^^ ^ tAC* 4^ #^}JI, t AC» £^ 



oj^ w>o> zj-z}- Cfs. ^ 7]# £ fe t^o} W Bfl 

#^-g- ^ EMails. #^wM fl^ EfliB££ #3**11*^3:; ^"71 Efl^SS-^.^lS'Hl 

<*| ^£5L=olH ^7) & ^€ #^*>7l W ^3-^ 
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<35> oj^l-, £ M^o] 7l^£-°HH ^-#3] ^1^1 7>Al ^l-7> 7l#^ A>Aj- 

< 36 > i 4 ^ £ c^^^^dl nf^- 0^51^ = 3^ -i-£|-g-^7l^ S]S£olcf. 

<37> £ 4# t25[^ , *l<£:a^-f-HS] #^^7]^ a1<£jl^S^ #^(clk_in)* 

°d^^> *M ^ ^71* ^ vil7fl^ ^#^(A, B, C, D)-g- ^^*>7l fl^ #^-g-^f 
(40)$]-, BfliH£^Aij:( tm _en) ^ ^ j= efl^OJUAO, AlHl -g-^V^ , ^l^fl^l 
^#3(A, B, C, D) ^ ^^*V7l #^1^(41) 

^l^BS.^J:(tm_en)<Hl -g-^V^ , ^7fl^ ^#^(A, B, C, D) ^ Ai^ 

^>M-2l ^#^1- ^1^-^71 Jfltt i^S-JE. # ^1^(44)-!- ^wltb^. 

<38> je^, E|AE5.n s.^^^.«.( 41 )^ Efl>iHS-H.Al3i^l(tm_en) -§-^1-^ c^c^Al^ 

(AO, Al)» r]=L^*\°l ^7lAi^A]^(SEL)l- #^>7l ^^^^-(42)2f, ^7lAi^A]^ 

(SELH1 -§-#*H ^#^(A, B, C, D) ^ #^^>7l ^HfiH 

^^-f (43)» 

<39> ^^Jf (40)^ ^7l ^7l7> Ml 713 ^#^(A, B, C, D)-ir ^*}^, 

oil- ^^*>7) #efl7l#-4 «-^^(401, 402, 403H1 1/16^» 3^ €^(404) 

■8: §>q- c) ^7>^. 
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<40> %JL^°,3,, ^^efl^AiJKAO, Al)^ EfliB££ ^ ^H^ls. 

<4i> £ 5afe ^^(42)^ S]^£olcf. 

<42> £ 5a» ^^^^-(42)^ EliB££ ^ls(tm_en)# ^ f>}*\ , 

i^lJUAO.Al) ^ ^r^€ <>lE5lli^l(AbO, Abl)^ S^-g- M-^l cj- 

^ 3°J^ VfiH-TlHBCNDl, ND2, ND3, ND4)^, H«^7fl ^H(ND1 , ND2, ND3, ND4) #^Jl» 
tiV^Al7l7l ^t!: ^HM ^^(13, 14, 15, 16)1- ^1^. 

<43> Efl^S£=^ls(tm_en)7V 5^, ^-2^(42)^ <g'i^ ^c e ^Al^(A0, Al)» 

^7l^*»-*lJ:(l/2sel, l/4sel, l/8sel, l/16sel) ^ *>^# *l*l*=h 

<44> 5. 5b^ tfliHaH #^^(43)^ SlS-H^^-. 

< 45 > £ 5b# Efl^Es.^ ^g^Efl «_( 43 )i- ^ 7 ]AlEMAl^(i/2sel , l/4sel, l/8sel , 

l/16sel) ^H^°> ^1 sfl^^r ^#^(A, B, C, D)-§; #3*>7l H€ 

^ 7flolH(430, 431, 432, 433)1- 

<46> 7llolB(430)^ ^r#^ ^^Hrdl, °lr ^#^(A)^ ^ 

-g-^r#£)(B, C, D)3f t}e 7 l nfl^-olrf. 

<47> ^7l^^^l^(l/2sel, l/4sel, l/8sel, l/16sel)7> %^$r 3^, 

#^^(43)^ ojofl £-^#&)(A, B, C, D)^ ^^^.2.5. 

<48> 5L 6£r ^2.= #^^l^" : ¥-(44)^ 

<49> ^5LEL #^^1^(44)^ 71^-^o.S. 1/8^#^(C)* -£^1 ^*fl 

^rl-^-lr W h^S.^. ^^^Y (440)^1-, 3l^BS-E.^J:(tm_enHl -§-^> 
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^ 2^(440 HI ^$5= #^^>7l ^tb ^3 -¥-(441) 

<50> fV3g, #3 ^^^^-(440)^ ^^g-S, ^lt-g-^ ^ 

<5l> gc^ f ^^Jf(441)fe 3|^H.E.JEl^iL(tm_en)5. >IH;e S ^=14. 

<52> £ 7^ £ 42] ^S.^ s}-^ J£ol cf. 

< 53 > ^ «.^«. (40 )^ tCK <*j ^ 7 ] # ^o^^ho] ^o_^#^( c lk_in)-g- 

«H ^71^1 £-^#S}(A, B, C, D)-i: 

<54> ^BS^. ^!JL(tm_en)^ «1 ^ a] i^2.J= #^^1^^(44)^ 7}^°.g. 

1/83-^3(0* t^th}. 
<55> s. 7^ V-M-fr EliBfiH ^l^(tm_en)7> S\JL ^JELefl^iUAO ,A1)7> <a^3 

*d, ^^^^-(42)^1 ^sfl l/2^7l^^Al^(l/2sel)7> ^1— — t^^-f (43)7> 

1/2^-^1"^ (A)# #^Hr °H #^M(clk_out)^ 1/8^1-^(0^^ 1/2 

^#^(A)o.S. w>^cf. 

<56> o]^> ^-^tb £"3, oiJE^iAlJUAO.AlHl ^ #^2}- £)tt ^7l^i^^l 

Jr ^"t^W ^e^t}. ^aflaj A^e^t}-. 

<57> £ 7 o] ' b 'Jf l/4^7l^EM^]^(l/4sel)7> #^2)- £)ZL, °H o^^fl 

(clk_out)°l l/8£-^#^(CHH l/4^t?j(B)iS y>^fe 'c'^-gr l/8^7l^i» 

^l^(l/8sel)7}- #3#£Kclk_outH 1/8*^M (O-2-S. #^£)ir 7j^o]cf. a 
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th 'd'-^^r l/16^7]^i^Ais(l/l6sel)7l- s)<H #^#£j(clk_outH 1/8-g-^^KC) 

<H1^ l/16-g-^#^(D)i!5. ^-f 

<58> o}9\- ^ Efl^H jg.^ ^ f ^£ £ ^°1H l^S. 

tAC« 3^ tACl" ^ 2)^^ -g-^#3}-g- §Hrt}. on- ^ -g-^d, <?>E}^ 

5£^r ^ f-fr **fl tt£H #^^1^(44)^1 ^-g-^S.^, X\ 33 

<59> O.S., Ufl^iBSLJS. ^^^1^(41) £ i^S.J= #s?^]^(44) 

tACl- *r Si^, In^S-H/Mfe EfliBi^;} ^-g-^ tACl- ^ 

<62> ^^*V ^ . ^ ^ ^oj- =0) t^ofl 4s tAC^l ^Shg:, ^7l» 
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